Illuminations
Volume 1
Number 1 Spring 2013

Article 4

2013

UCF Chemistry Lab Making Strides in Medicine

Find similar works at: https://stars.library.ucf.edu/illuminations
University of Central Florida Libraries http://library.ucf.edu
This Article is brought to you for free and open access by STARS. It has been accepted for inclusion in Illuminations
by an authorized editor of STARS. For more information, please contact STARS@ucf.edu.

Recommended Citation
(2013) "UCF Chemistry Lab Making Strides in Medicine," Illuminations: Vol. 1 : No. 1 , Article 4.
Available at: https://stars.library.ucf.edu/illuminations/vol1/iss1/4

et al.: UCF Chemistry Lab Making Strides in Medicine

(https://illuminations.library.ucf.edu/)

UCF Chemistry Lab Making Strides in Medicine

May 3, 2013

Dr. Karin Y. Chumbimuni-Torres is an Assistant Professor in the Chemistry Department at University of Central Florida (UCF). A native
of Peru, she earned her Master’s and Doctoral degrees at University of Campinas, São Paulo, Brazil. During her graduate studies she
spent seven months at Auburn University in Alabama. After graduating, she worked at Purdue University for two years as a postdoctoral
researcher developing ultrasensitive ion-based polymeric sensors. During that time, she also spent ve months at the Biodesing Institute
at Arizona State University. After Purdue, she worked at University of California in San Diego for two years, where she developed novel
sensors for applications in nanomaterial-based bioanalysis of proteins, DNA, and bacteria among other analytes. Before moving to UCF,
she was a research associated at University of Texas at San Antonio and studied adsorption of proteins to poly (dimethylsiloxane) surfaces
and its effect on the adhesion of cells.
In the Article below, Dr. Chumbimuni-Torres discusses her interest in the development of electrochemical sensors for bioanalysis of ultralow volume samples via nanoparticles used as label. Another direction of her research is to integrate ultra-sensitive polymeric-based
sensors into microchip platforms. She is also interested in the interactions at the interface of biomolecules and nanomaterials interface,
synthesis of nanoparticles and nanostructures, and the development of biocompatible materials for analytical devices.
By Karin Y. Chumbimuni-Torres

Published by STARS, 2013

1

Illuminations, Vol. 1 [2013], No. 1, Art. 4

At any point in time, you can nd countless projects, innovations, and productions proceeding here at the University of Central
Florida. Ideas are constantly evolving into actions and actions constantly being developed into new discoveries. My research
interests are in analytical chemistry, a branch of chemistry that involves the analysis of compounds, with emphasis in
electrochemistry. I began setting up my lab in August of 2012 and it includes two PhD students, three chemistry major
undergraduates, three forensic science undergraduates, and one biochemistry undergraduate.
The work we do revolves around a main tool: electrochemical sensors. This is a device with a recognizer element that gives you
information about a sample by measuring the interactions in a sample. The lab members modify these sensors to detect different
kinds of materials in a sample, applying them to bioanalysis. Detectable materials include various ions like silver and lead, as well
as a number of macromolecules such as DNA and proteins. Each sensor is precisely modi ed to not only detect one of these speci c
“species”, but to also detect extremely small amounts of that species. Optimizing the sensors to be used directly in biological uids
like blood for example is studied by using nanoporous membranes (a sheetlike structure with nanoscopic holes) to prevent the
sensor from being damaged or blocked by other components of the biological uid.
The use of the electrochemical sensor is often utilized in bioanalysis to identify ions and macromolecules in biological uids. You
may be familiar with brand names like OneTouch or BGSTAR, leading retail companies that sell blood glucose meters. These
glucose meters are actually electrochemical sensors that have been become a vital medical device for people with diabetes.
Designing sensors for other materials carries the potential for advancement in medicine for other diseases, and this research group
aims to add to this market of sensors that are regularly used for medical purposes. In addition to that goal, another goal of the team
is to use electrochemical sensors to make advances in species detection that would let doctors detect hazardous materials in
biological uids more ef ciently. This would avoid the hassle of sending a sample to a lab and waiting for results for weeks at a
time and aide in an early diagnosis, saving many lives.
To accomplish these goals, the lab is host to three separate but related projects. The main project involves spotting cancer
biomarkers: speci c molecules found in the system of someone who is suffering from cancer. The amounts of the cancer
biomarkers can give you information about the cancer in that patient, including the kind of cancer, and even the likeliness of
recurrence. There are currently electrochemical sensors that can detect one type of biomarker, but the lab members who are
working on this project are working on developing a methodology of using an electrochemical sensor that will be able to detect
many different types of biomarkers simultaneously. The bene t of detecting more than one biomarker lies in nding more
information on the sample allowing a doctor to diagnose the patient as early as possible, a crucial factor in ef cient cancer
treatment.
The second of the three projects aims to use the sensors directly in blood samples. The team modi es the sensor to become precise
enough to measure minimal amounts of the previously mentioned hazardous metal ions and they have hypothesized that these
ions may trigger the DNA damage that results in cancer. Finding that correlation between the amount of ions in someone’s blood
and the amount of damage it causes will contribute greatly to the effort in nding ways to prevent and treat cancer.
The third project focuses on the development of method that uses a simple tool called a gold electrode, which after speci c
modi cation can be used for genotyping. The goal of this project is to use a universal sensor to analyze variable DNA strands.
Laboratories usually use different methods to nd information about samples, methods that are highly expensive, time consuming,
and use large equipment. This lab is trying to use the gold electrode to create a simple, portable, and low-cost sensor that will still
be reliable in detecting and analyzing small amounts of DNA. This application will contribute to elds including medicine,
forensics, and archeology.
We are making great progress towards these goals, and all our progress has earned us an in-house grant from UCF. The value of the
work we do here is not just about gaining scienti c knowledge, but also the wisdom gained that can be universally applied.
Thinking like a scientist means that one must not think single-mindedly, the key to solving problems is to think up different
approaches.
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